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Line of Sight Transmitter 
Interface Control Document (ICD) 001.0 

for the ULDB/TIGER Mission 
 
 

1.0 Operations Description 
 The Line of Sight Transmitter System for the Ultra Long Duration Balloon 
(ULDB)/Trans-Iron Galactic Element Recorder (TIGER) Mission consists of two components:  a 
L-3 Communications, Micron Division, Model 602HS 2-watt upper S-band FM Transmitter and 
a modified TDRSS Omni Midlatitude Antenna.  The modification to the TDRSS Omni 
Midlatitude Antenna consists of adding a metal plate to the base of the antenna to secure the RF 
cable that will serve as its support when the antenna is hung from the bottom of the ballooncraft. 
 This ICD will be revised when the modification has been completed and tested.  See 
Appendix A for a list of more transmitter specifications. 
 
2.0 Mechanical Specifications 
 

2.1 Dimensions 
Antenna: 12" L x 5/8 OD tube (Reference Picture, Appendix B) 
Transmitter: 3” L x 2” W x 1” H 

 
2.2 Mass 

Antenna: 3 oz.  
Transmitter: 9 oz. max. 

 
2.3 Mounting – Hole Pattern 

Antenna: N/A 
Transmitter: Reference T-602/605 Outline Drawing, Appendix C 

 
2.4 Connectors – Power, Data, and RF 

Antenna: Type N Female 
Transmitter: Bendix PT1H-8-4P male, SMA Female 
  SMA Female, mDM-15S Female 

 
2.5 Drawings 

Antenna: See photograph, Appendix B 
Transmitter: Reference T-602/605 Outline Drawing, Appendix C 

 

3.0 Electrical Interface 
 

3.1 Connectors and Pin Assignments  
Antenna: One Type N Female; mating connector is a Type N Male 
Transmitter: Reference Appendix B, pp1-4, L-3 Communications T-602/605 

Technical Bulletin 
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Transmitter – Power Connector J1 
Power Connector J1 is a male 4-Pin Bendix Type PT1H-8-4P.  The mating connector for 

J1 is a Female Amphenol Type PT06E-8-4S.  Pinouts are listed in Table 3-1 below.  
 

Table 3-1.  J1 Pin Connections 
 

PIN TELEMETRY 
A +28 VDC IN +28 VDC In 
B MOD IN  
C +28 VDC RTN +28 VDC RTN 
D MOD RTN  

 
 
Transmitter – RF Output Connector J2 

Connector is a Female Single Pin Type SMA.  The mating connector for J2 is a SMA 
male M/A COM Type 2031-5002-00.   
 
Transmitter – Transmitter Frequency Select Connector J4 
 Connector is a Female 15-Pin Type MDM-15S. Frequency is selected by connecting a 
prewired programming plug into this connector.  Table 3-2 is a list of the mating connectors and 
frequencies.  
 

Table 3-2.  Frequency Select Connectors 
 

PLUG MODEL FREQUENCY 
T600FRPL-2378 2378.5 MHz 
T600FRPL-2380 2380.5 MHz 
T600FRPL-2382 2382.5 MHz 
T600FRPL-2384 2384.5 MHz 
T600FRPL-2386 2386.5 MHz 
T600FRPL-2387 2387.5 MHz 
T600FRPL-2388 2388.5 MHz 

4.0 Power and Thermal Interface 
 

4.1 Operating Voltage 
Antenna None 
Transmitter: +28 VDC, ±4 VDC 
 

4.2 Power Consumption 
Antenna None 
Transmitter: 20 watts nom. 
 

4.3 Power Dissipation 
Antenna None 
Transmitter: 16 watts 

 
4.4 Operating and Survival Temperature Range 

Antenna: Operating: -20C to +70C 
  Survival: -90C to +70C 
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Transmitter: Operating: -20C to +70C 
  Survival: -55C to +100C 

 
4.5 Thermal Considerations 

Antenna: None 
Transmitter: Heat Sink Pad or Thermal Grease 

 
5.0 Transmitter Data and Command Interface 

 
5.1 Data Interface 

Antenna: None 
Transmitter: Data Interface – Reference Housekeeping List (Table 5-1) 
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Table 5-1.  Transmitter Data Interface - Reference Housekeeping List 
 

 
 
 
 

Num 

 
 
 
 

Description 

 
Sample 
Rate in 
Seconds 

LOS 

Sample 
Rate in 
Seconds 

OTH 
(desired) 

 
Fit CPU 
to LOS 

via 
RS-232 

 
 

Fit CPU-LOS 
(Bits per 
Minute) 

 
 

Fit CPU-OTH 
(Bits per 
Minute) 

Direct to 
PCM 

(Samples 
per 

Second) 

 
 

Fit CPU 
to 

TDRSS 

 
 

Fit CPU 
to 

INMARSAT 

 
Fit CPU 

to 
ARGOS 

ST-13 

 
ARGOS 

Fit 
Crit 
Nav 

 
 
 

Res 
Bits 

 
 

Description 
& 

Comments 
#VALUE! LOS XMTTR #1/PCM 

Pwr ON/OFF Mon 
3 6 X 20 10 1 X X X D3 1  

#VALUE! LOS XMTTR #2/PCM 
Pwr ON/OFF Mon 

3 6 X 20 10 1 X X X D4 1  

#VALUE! LOS XMITR #1 
Temp Mon 

15 60 X 32 8  X X X  8  

#VALUE! LOS XMITR #2 
Temp Mon 

15 60 X 32 8  X X X  8  

#VALUE LOS XMITR #1/#2 3 6 X 20 10  X X X D12 1  
#VALUE! LOS Transmitter to 

CPU (1/2) Select 
3 6 X 20 10  X X X  1  
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5.2 Command Interface 
Antenna: None 
Transmitter: Command Interface – Reference Command List, Rev. 1.0,  

6/13/00 (Table 5-2) 
 

Table 5-2.  Transmitter Command Interface - Reference Command List,  
Rev. 1.0, 6/13/00 

 

 
 

Num 

 
 

Description 

Stack 
AART 

Address 

Stack’s 
Deck 
Cmd 

BUCD 
AART 
Addr 

CM 
DS 

BUCD’s 
Deck 
Cmd 

#VALUE! LOS XMTTR 1/PCM Encoder Pwr ON CD 23h E3  17h 
#VALUE! LOS XMTTR 1/PCM Encoder Pwr OFF CD 24h E3  21h 
#VALUE! LOS XMTTR 2/PCM Encoder Pwr ON CD 25h E3  22h 
#VALUE! LOS XMTTR 2/PCM Encoder Pwr OFF CD 26h E3  23h 
#VALUE! Switch LOS XMTTR 1 to PCM, 

XMTTR 2 to AUX  
89 46h E6  44h 

#VALUE! Switch LOS XMTTR 2 to PCM, 
XMTTR 1 to AUX  

89 47h E6  45h 

 
6.0 Flight Software Interface 

Flight Software: Housekeeping data will be packetized in CCSDS before input to 
RS-232 port on WFF-95 PCM encoder, which modulates the 
tranmitter. 

 
7.0  Ground Software Interface 

Ground Software: Downlink CCSDS data will be delivered to the ground station via a 
RS-232 on the PSL Decom. 

 
8.0 Document References 
 

8.1 Data Sheets/Specification Sheets 
Antenna: Photograph, Appendix B 
Transmitter: T-602/605 Technical Bulletin, dated 6/97 

 

8.2  User’s Manuals, O&M Manuals, and Other Detailed Specifications 
Antenna: None 
Transmitter: None 
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APPENDIX A 
MODEL T-602 FM TRANSMITTER SPECIFICATIONS 

 
OUTPUT CHARACTISTICS 
Power Output:   2 watts 
Turn-On Time:   Per IRIG-106 
Frequency Range:   2310-2390 MHz 
Frequeny Stability:  ±0.002% 
Output Impedance:  50 ohms 
Output Load VSWR:  Isolator protected 
 
POWER REQUIREMENTS 
Voltage:    28 ±4 DC 
Current (max):   1.0 Amp 
Reverse Polarity:   No damage from Indefinite Application 
Over Voltage:   40 VDC, 3 minutes 
 
MODULATION CHARACTERISTICS 
Type:     True FM 
Sense:    Positive 
Input Impedance:   10k ohms 
Frequency Response:  10 Hz to 6 MHz +1.5db 
Deviation Sensitivity:  User-adjustable, preset at ±500 kHz/Vrms ±10% 
Maximum Deviation:  ±8 MHz 
 
ENVIRONMENTAL 
Temperature: 

Non-Operating  -55 C to +100 C 
Operating   -20 C to +70 C Baseplate 

Vibration: 
Random   20-2000 Hz, 14g rms, 3 axes 
Sine    20-2000 Hz, 20g peak, 3 axes 

Shock:    100g, 11 msec, _sine, 3 axes 
Acceleration:   100g, 3 axes 
Altitude:    Unlimited 
Humidity:    95% RH 
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APPENDIX B 
TRANSMITTER ANTENNA 
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APPENDIX C 
T-602/605 TECHNICAL BULLETIN 
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